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Appl. No. 10/033,990 [ 

Amdt. dated June 10, 2004 r * 
Reply to Offtc action of April 7, 2004 

- 

Amendments to the Claims; r 

V 

This listing of claims will replace all prior versions, and listings, of claims In ^ 

the application: f 

Listing of Claims: - 

1 . (Currently amended) A circuit board apparatus comprising: r- 
a semiconductor package defined by a substrate having a matrix of 

conductive contact pads on both the top and bottom surfaces of the substrate; 
and 

two interposers for receiving said semiconductor package, the— each 
interposer defined by a body having a matrix of interposer contact bumps on both 

the inner and outer surfaces of the body, each interposer contact bump : i 
comprising an electrically conductive path and shaped to abut a contact pad of 

r. 

said semiconductor package and contact pads of s ate - PCE Ua contact pad of a 

printed circuit board, wherein the inner surface of one of the interposers is r 

adjacent to the top surface of the substrate and the inner surface of the other - 

interposer is adjacent to the bottom surface of the substrate . F 

2. (Original) The apparatus of claim 1 wherein the contact pads of the 
semiconductor package are uniformly spaced, 

3. (Original) The apparatus of claim 1 wherein the semiconductor package is 

a land grid array package. £ 

r 

4. (Currently amended) The apparatus of claim 1 wherein the contact pa4s [. 
bumps of t h e -if rteroo s ef - at least one of the interposers are uniformly spaced. L 

5. (Original) The apparatus of claim 1 wherein the contact pads on the top b: 
surface of the semiconductor package support debugging and test operations. j> 
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6. (Original) The apparatus of claim 5 wherein the contact pads on the 
bottom surface of the semiconductor package are designated for production 
operations. 

7. (Currently amended) A circuit board apparatus comprising: 

a semiconductor package defined by a substrate having a matrix of 

conductive contact pads on both the top and bottom surfaces of the substrate; 
and 

two interposers for receiving said semiconductor package, each interposer 

defined by a body having a matrix of intemoser contact bumps on both the inner 
and outer surfaces of the body, each interposer contact bump comprising an 
electrically conductive oath and shaped to abut a contact pad of said 
semiconductor package and a contact pad of a printed circuit board I ke 
apparatu s- of c l aims w herein the number of interposer contact pade-bum£>s_on 
the inner surface of tho interposor at least one of the interposers exceeds the 
number of contact pads on the top surface of the semiconductor package. 

8. (Currently amended) The apparatus of claim 1 wherein the interposer 
contact pade-bumps on the inner surface of th e i nterposer a t least one of the 
interposers are arranged in the same pattern, pitch and spacing as the contact 
pads on the top surface of the semiconductor package. 

9. (Currently amended) The apparatus of claim 8 wherein the semiconductor 
package contact pads have a 1 .27 mm pitch or smaller. 

10. (Original) The apparatus of claim 1 wherein the substrate supports 1443 
signals to be collected. 

11. -17. (Cancelled). 
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18. (Currently amended) A processor comprising: 

a substrate having a matrix of conductive contact pads on the bottom 
surface of the substrate and a test port on the top surface of the substrate; 

a first interooser disposed adjacent to the top surface of the substrate and 
coupled to the test port; and 

a second interposer disposed adjacent to the bottom surface of the 
substrate and coupled to the conductive contact pads , 

19. (Original) The processor of claim 18 wherein the test port comprises a 
conductive contact pad. 

20. (Original) The processor of claim 18 wherein the test port is designated for 
debugging and test operations. 

21. (Original) The processor of claim 18 wherein the contact pads on the 
bottom surface of the processor are designated for production operations. 

22. (Original) The processor of claim 18 wherein the test port on the top 
surface of the substrate possesses approximately the same contact density as 
the contact pads on the bottom surface of the substrate. 

23. (Original) The processor of claim 18 wherein the test port on the top 
surface of the substrate possesses approximately the same signal integrity as the 
contact pads on the bottom surface of the substrate. 

24. (Original) The processor of claim 18 wherein the test port on the top 
surface of the substrate possesses approximately the same reliability as the 
contact pads on the bottom surface of the substrate. 
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